tne iengtn or unresirat-ieu circadian rhythm of body temperature (Czeisler, 1978; Zulley, 1979; Czeis-ler et al., 1980). Furthermore, in a well-designed study simulating sleep after a night of shift work, Akerstedt and Gillberg (1981) verified the previously unexplained report of Foret and Lantin (1972) that major reductions occur in the duration of sleep of train drivers working at night and trying to sleep by day. They concluded that the primary determinant of the length of sleep was the phase of the body temperature cycle at bedtime rather than the length of prior wakefulness.
The results of this basic and applied research help explain why shift workers are only able to sleep a short time when they go to sleep at 8 to 10 a.m. They are trying to sleep at the "wake-up phase" of their internal biological clock. Not only is sleep cut short but the temporal organization of the sleep stages also is altered (Czeisler and Guilleminault, 1980).
Treatment of Sleep Scheduling Disorders
The impact of when bedtime occurs on whether sleep can occur prompted Czeisler et al. (198 la) to apply the properties of basic research on biological clocks to the diagnosis and treatment of the Delayed Sleep Phase (DSP) type of insomnia, a sleep scheduling disorder. They noted that patients with DSP insomnia were able to sleep well, but only if they slept at the "wrong" time of day (e.g., 4 a.m. to noon). They hypothesized that DSP insomnia was due to a specific abnormality of the system that regulates the time of sleep, rather than to a dysfunction of the sleep-generating process itself. This led to the development of a successful nonpharmacological treatment for DSP insomnia that employs the best method effectively to reset the biological clock responsible for timing the occurrence of sleep. Such studies emphasize the importance of recognizing the impact of biological clocks on the timing of sleep and other processes.
Properties of Biological Clocks
Human beings, like most other species on earth, have evolved in a regular 24-hour light-dark cycle. Although the earth's daily spin on its axis has beeny-night cycle. Acute phase shift experiments that put subjects to bed at i unaccustomed time of day have demonstrated that sleep disturbance ;sults if sleep is shifted by 6 to 12 hours from the habitual time. The .sturbance is characterized by awakening toward the end of sleep, together ith an abnormal progression of sleep stages within the sleep time and an creased fragmentation of sleep patterns (Webb et al., 1971; Taub and erger, 1973; Hume, 1978; Weitzman and Kripke, 1981). This confirms ;ports by shift workers and persons suffering from "jet-lag." Although tost shift workers attribute disturbances in daytime sleep that follows ighttime work to daytime noise (Knauth and Rutenfranz, 1972a,b), sleep : that time of day would be disturbed even in the absence of noise.of Health and Human Services The Health Consequences of Smoking for Women Washington D.C.: U.S. Government Printing Office, 1980.
